Aims: Changes in water law and policy, in the UK and further afield, are promoting social and service innovation, as well as technical innovation in the water sector. In particular, the separation of wholesale and retail water and sewerage services for English and Welsh commercial water systems customers is leading to a focus on service innovation. But what do we mean by 'service innovation'? To whom does it apply and how do these parties interpret it? To answer these questions, this paper presents the findings of recent interviews undertaken by and case studies presented to the Water Efficiency (WATEF) Network Service Innovation Technical Committee. Study Design: The paper explores definitions and interpretations of service innovation (SI) and discusses case studies where SI is already being realised in the water sector. Methodology: The study was conducted using interviews and case studies. Results: A tree-branch model of SI is proposed, emphasising the placement of the customer as the focus of SI. A revised definition of SI was also provided to assist water service providers in enhancing the services provided to their customers. Ward et al.; BJECC, 6(3): 216-226, 2016; Article no.BJECC.2016.021 217
INTRODUCTION
The Water Act received Royal Assent on 14 th May 2014 [1] , ushering in wholesale and retail separation and opportunities for non-domestic (business) customers to change their supplier. Previously only the largest water users in England and Wales could switch suppliers. However, the process of deregulation will take place between 2014 and 2017, when all nondomestic customers will theoretically be able to switch water service providers (WSPs). In the context of this deregulated water market, WSPs are becoming more focussed on recruiting new, and retaining existing customers. According to Ofwat (the financial regulator) it is unlikely that the unit cost of water between water companies will be a large enough differential to encourage organisations to switch their provider [2] . For example, in Scotland, where the water market is already deregulated, a significantly higher proportion of eligible customers negotiated deals with their existing supplier rather than changing to a new one. However, participants in recent CCWater (consumer body) research highlighted there was limited information available on the percentage of savings or value added services in such renegotiation cases [3] . Another case where deregulation may be enacted differently or produce different results is where a company's business model may vary. This is exemplified by Dŵr Cymru Welsh Water, which operates in the majority of Wales, and is owned by a single private company limited by guarantee (i.e. without shareholders) -therefore it is able to retain financial surpluses to reinvest into company activities. This is in contrast to the other nine regulated water and sewerage companies in England and Wales, which are private companies with shareholders to whom they must pay dividends [4] . Finally, recent changes to the regulatory regime have introduced outcome delivery incentives or so-called 'ODIs, which include industry-wide and WSP-specific targets. The ODIs focus on performance commitments and associated incentives (or penalties) as opposed to purely capital inputs or measures. Use of ODIs in the energy sector has successfully led some service providers to reorganise with a focus on the delivery of regulatory promises through managing their business differently. Whether or not this will have similar impact in the water sector and what it means for service innovation will be seen in the next asset management planning period (AMP6) [5] .
Within the Water Act a number of measures are highlighted as potentially catalysing change: price limits, social tariffs, WaterSure (for lowincome customers), water metering and concessionary schemes for surface water drainage charges. In the past, the variability of service across more than 22 WSPs has led to non-standardised billing, customer service dissatisfaction and high cost transactions (time and money). As previously mentioned, nondomestic customers in Scotland are already within a deregulated market where, according to Ofwat, efficiencies have been made by standardising and improving certain aspects of service provision [2] . But has deregulation led to service innovation? And what is meant by this term? Innovation is broadly defined by Ofwat as the application of new technology, business processes or management expertise that delivers any improvements to customer service, the environment or cost efficiency. However, "Service Innovation" within the context of the UK water industry is widely discussed but often not defined further. More generally this has been broken down into innovation around service products, service processes and service organisational change. The need for a definition emerges in order to benchmark whether different options are indeed innovative and servicefocused. Without at least a working definition, almost anything could be deemed SI, which would not facilitate useful assessment of how WSPs are performing [2] .
Definitions of Service Innovation
First documented in 1993 by Miles [6] , service innovation (SI) as a concept began by characterising the features of services associated with innovation, usually of a technological or expertise-based product. This early research covered innovation in services, products, processes and firms (organisations and industry) and was broader than just looking at the novel aspects of the services themselves. A useful typology of SI was elaborated by [7] and is illustrated in Fig. 1 Whilst these have been developed with SMEs as a focus, it is asserted that they could be useful at other levels and across a range of sectors via the 'spill-over' effect (where events in one context occur because of events in a seemingly unrelated context). The EC definition fits well within den Hertog and Bilderbeek's 4D typology and therefore this research uses the typology as a framework for considering SI by WSPs in England under deregulation.
A sector in which deregulation has taken place includes the energy sector, where deregulation has resulted in realignment from a cost-based to performance-based focus considering satisfaction and security of supply [10] . Innovation to services for domestic (residential) customers have included information services (receiving consumption information by email, New service concept
New client interface Technological options
New service delivery system digital TV or instant message to a mobile phone), consumption simulation (to estimate future demand based on a range of practices), smart measurement (metering, monitoring and response), smart control and delegation (whereby customers enable their retailer to electronically control their equipment (e.g. white goods) to reduce consumption), roaming (customer can access the system via an 'app') and payment (wide variety of environmentindependent options incorporating customer preferences). Whilst the energy sector has seen a range of service innovations, there is still some cynicism from non-household customers as to whether its use in the water sector will be beneficial or costly and whether regulation will be reintroduced at some future instance [3] .
A Working Definition of Service Innovation for Water Efficiency
With the previously outlined options and typology in mind, the research presented in this paper was undertaken to develop an understanding of what SI could look like for the water sector and the types of options WSPs could consider offering to their customers. The paper forms part of the annual report of the Water Efficiency (WATEF) Network's Service Innovation Technical Committee (SITC), which is tasked with scoping:
• Retail competition service innovation for water efficiency; • Innovative approaches to delivering services with customers and considering aspects such as the hydro-social contract and who is thought to be responsible for water efficiency delivery and messaging; • Delivering partnership working for water efficiency (energy and social housing retrofit programmes -lessons learned, extent of implementation, further roll-out); • Ensuring water efficiency is part of wider integrated service innovation such as Water Sensitive Cities.
This paper focuses on the first two objectives and proceeds as follows. The next section outlines the data collection and analysis methods used to refine the working definition of SI presented below. The following section presents the results and a discussion that recontextualises the findings in relation to the literature presented. A final conclusion section reiterates the main themes of the paper. 
METHODOLOGY
In order to test and refine the working definition of service innovation for water efficiency (SIfWE) and gain insight into how SIfWE is perceived within the water sector, a mixed methods approach comprising the following data collection methods was utilised:
1. Links to an online questionnaire-based survey form and separate case study template form were circulated to WATEF SITC member's networks; 2. Informal semi-structured interviews were held with experts in the field of water management either in person or by phone, with notes taken, which were anonymised to comply with standard ethical practice.
The online case study template form consisted of 8 questions (7 open, 1 closed) regarding the participant's SIfWE initiative. The closed question consisted of a list of types of service innovation, from which the participant was invited to match their initiative to a type. The types listed were: pricing, inset, competition, rental/lease agreement, partnership, target, technical, service, research, asset delivery, customer engagement and other. These types were developed a priori by the WATEF SITC, not as an exhaustive prescriptive list, but to guide participants in thinking about how they would categorise their initiative. The open questions orientated around the features of the initiative, such as its name, how long it had been in operation (or if not yet operating, when the concept was first registered), the outcomes of the initiative (such as costs, water savings and wider benefits), ongoing monitoring, partnerships and dissemination. The interview pro forma consisted of an introductory section on the context of the Water Act and deregulation, followed by questions regarding reimagining service models for water provision and examples of SI from other sectors. Questions were designed to help prompt and funnel the participant into suggesting a definition of SI. For each data gathering method participants gave their informed consent for any information provided to be used in an analysis to be presented in this paper. The information gathered was triangulated [11] into the analysis that follows in order to refine the working definition of SIfWE.
RESULTS AND DISCUSSION
In total the details of five SI initiatives were registered by participants through the online case study template, four interviews were held with water management experts and only two participants completed the questionnaire. The low participation rate, particularly for the questionnaire, could be explained by a current lack of understanding regarding what comprises SIfWE or participants were constrained by not being able to find time to submit their information. A further explanation could be that of 'innovation protectionism', a concept that emerged from the data and that is explained in more detail later in this section. In compliance with standard ethical practice, the interviewees' anonymity is maintained. However, to place their comments into perspective, it is possible to note that they are senior figures in the water sector, across organisations such as water companies, research establishments, consultancies and associations.
Service Innovation for Water Efficiency -Initiatives
The real and hypothetical initiatives described by case study and interview participants are summarised in Table 1 and represent a small snapshot of the types of SIfWE that could be or are already in practice. Interview discussions across all the participants are summarised for each question in the following short sub-sections.
Q1. What do you imagine could be an alternative service model to maximise water efficiency (WE)?
Some participants suggested an alternative model where WSPs do not operate in silos, but facilitate water management in an integrated and holistic approach. Also, a new method of financing water efficiency projects to offset the low cost of water was highlighted. In contrary to this view, one participant suggested that water efficiency in a retail market is counterproductive and WSPs will be reluctant to maximise water efficiency. However, overall, participants agreed that the existing service model of water supply and treatment is very good. 
"…innovation is a million miles away" and they should focus on getting the basics right, such as correct billing, before attempting to be innovative. The same participant also suggested that WSPs should look at any Business to Business (B2B) retail operation for guidance on the basics of business. A common sentiment was that WSPs perform their water treatment and supply operations to a very high standard and overall run the water network exceptionally well. Therefore reinvention of the water supply system is not particularly useful or needed. However, one participant suggested this effective and centralised supply system also serves to perpetuate an emotional disconnect between the water from a tap and the source of the water. In a similar vein, the same participant asserted that the use of potable water for sanitation purposes (toilet flushing etc.) would not prevail in a reinvented water network. Participants expressed the low cost of water as significant barrier to reinforcing the true value of water. One participant expressed this sentiment by stating: "…people do not value anything that is cheap…", and suggested the use of rising block tariffs, as: "when it [water] costs more, people will consider water efficiency products more". In addition, it was suggested that WSPs should also consider alternative models of financing water efficiency products. Participants provided existing examples of innovation in other sectors, such as: high fidelity music rental via internet streaming; short-term vehicle rental (bikes and motor vehicles) and floor cover leasing, as opposed to buying a carpet. These examples followed a common theme of accessing a service instead of a product. In addition, examples of innovation followed an efficiency theme, such as: touchscreen patient arrival to avoid queuing; free time-limited Wi-Fi and countdown buzzers to alert and placate hungry (infant) diners.
Q5. Returning to our focus on water efficiency, please try to design your own definition of service innovation
All participants struggled to design their own definition, instead preferring to suggest requisite components of a SI definition. The components have been grouped into broad themes, labelled Fundamentals, Cost and Collaboration and are shown in Table 2 .
In summary, all participants agreed that WSPs already provide high quality water through an effective distribution network, which did not require innovation per-se. The overwhelming message was that WSPs, in innovating, need to focus on business fundamentals. These include billing, customer relations and improved provision of data and its visualisation. It was apparent that the customer should be the beneficiary of the result of any SI and therefore elements of SI should orientate around enhancing the provision of services to them. In interpreting these discussions, the authors visualised this interaction as being a tree, with the customer as the trunk and the SI initiatives as the branches (Fig. 2) . This is in contrast to the typology presented in Fig. 1 , which locates technological options at the junction of concepts, interfaces and delivery systems. However, these processes are still fundamental to achieving SI in the tree-branch model, as some of the options suggested represent interfaces (customer relations, data visualisation) and delivery systems (billing, information services), which may or may not require technology to support them.
Additionally, most participants agreed that the energy sector could provide a blue print for the water sector to learn from, particularly with respect to customer relationship management and providing consumptive data in line with initiatives described at the end of Section 1.1. These have also been added to Fig. 2 . Furthermore, the low financial cost of water was identified as a barrier to engaging people with water efficiency. This barrier was identified by participants and all largely agreed an alternative pricing required further investigation and testing. The final question, asking participants to suggest a definition of SI, was in hindsight a very challenging question. However, all participants provided elements of such a definition, which enabled the working definition to be further developed. Participants kindly provided insightful data, however the volume of data was lower than anticipated. A low participation rate, due to a myriad of reasons, is common in research. In this instance it is hypothesised that the low rate could be attributed to the emergent concept of innovation protectionism, as previously discussed.
Innovation
Protectionism or Protecting Intellectual Property?
As briefly mentioned previously, a further concept that was elucidated though the informal conversations with potential participants is that which the authors have termed 'innovation protectionism'. The main feature of this concept is that a SI (or other initiative) exists, but the owners of the initiative are reluctant to share or disseminate information about it before they themselves have. This concept emerged initially as a way of explaining the low survey and case study participation rate. Through discussion it then became apparent that it was a wider phenomenon than has perhaps been documented in the innovation literature to date. It is understandable that the owners of a perhaps novel or previously untrialed initiative would be reluctant to release information into the public domain before they have had a chance to release such information. It is also a process that would probably parallel the protection of intellectual property that has not been formally protected via a patent, copyright or other mechanism of 'know how' registration. However, the practice of innovation protectionism could result in the impeded and delayed diffusion of innovation, which is a recognised problem within the water sector. For example, innovation activity in water-related technologies has been increasing over the last two decades; however there is a bias towards supply-side technologies [12] . Indeed, a special volume of the Journal of Cleaner Production, due for publication in March 2016, will focus on the 'dynamics of water innovation' to document the application of a range of innovations in ICT, structural change, learning and strategizing, competence and capacity building and social innovation [13] , within the water sector and between the water sector and other sectors. Additionally, a recent European Commission report [14] identified that a significant barrier to innovation is the widespread reluctance to trial new initiatives. It may be that trials are being undertaken, but are not being widely publicised due to innovation protectionism or fear of losing rights or ownership of unprotected intellectual property (ideas/ initiatives). This echoes standard WSP practice, where techniques and data may be for internal use only and not shared across the sector, often leading to a number of different processes for achieving the same goal or objective. 
Refining the SIfWE

Beyond Service Innovation for Water Efficiency
It is also useful to situate SI in the wider sustainability transitions movement that is being commented on in the urban water sector [15] . These are often focussed on transition occurring within the WSP rather than looking at the wider hydro-social contract that WSPs have with the community. From a water efficiency perspective, the move from a supply-led to demand-led planning paradigm has shaped much of the water resources planning in the UK based on a twin track approach. In parts of Australia, the need for more integrated water management has led to the concept of water sensitive cities and the transition towards these is based on sociopolitical drivers and service delivery functions.
Although not explicit features of the water cycle/water sensitive city, there is a need for cross-sectoral SI in order to deliver new decentralised sources and to reinforce water sensitive behaviours [16] .
A further conceptual approach incorporating elements of SI has been presented by Sydney's Institute of Sustainable Futures [17] . This associates the relative cost per household of water infrastructure provision with a certain generation of water infrastructure (Fig. 3) . The third generation in particular focuses on alternative but centralised supply options such as desalination or wastewater reuse. In Australia, the high cost associated with such options was justified by the short time-frame in which to make planning decisions to address the Millennium Drought (1995-2012). However, the fourth generation focuses on integrated service provision and customer service, with the aim of meeting multiple objectives. For example, green infrastructure could be regarded as fourth generation as it can deliver water saving, stormwater management, heat island mitigation and health benefits, which have been realised in projects such as the Olympic Park in London [18] .
Considering how SI fits within fourth generation infrastructure provision enables us to think beyond services provided directly to the customer. An example of this is innovative permitting and licensing, where discharges from treatment works to receiving water bodies are controlled based on dynamic risk-based operational variables depending on a range of indicators rather than set levels. Such practices are SIs that allow the needs of the customer and the environment (both requiring good water quality to survive) to be met, potentially with a lower cost (monetary and energy/carbon) [19] . Whilst not directly implemented at the customer or building-scale where water efficiency products would be, these approaches still enable water to be treated and used more efficiently than under current practice. 
CONCLUSION
The Water Act will (from 2017) enable wholesaleretail separation and in turn, should create competition in the market. From the present day and in the future, Water Service Providers (WSPs) will be challenged on services other than the supply and cost of water (the product). Retail competition is unlikely to result in a lower-cost price war between WSPs and therefore service innovation (SI) offers WSPs an alternative way to retain and recruit new customers.
SI has previously been a loosely-defined and slightly intangible concept, but the research presented in this paper has led to an empirically derived revised version for the water sector. Case study information and interview discussions revealed that the water sector is perceived as operating a high quality infrastructure and delivering an exceptional product. In addition the water sector offers scope for improvement in fundamental business services. 
